Previous research and anecdotal reports have suggested that when certain teaching approaches are utilized, students not only learn more, but also experience greater satisfaction with the training process. This study examined the effects of Integrative Learning-based (IL) training relative to lecture-based training. Employees enrolled in a three-day Manufacturing Resource Planning training course were randomly assigned to either IL or traditional training. Subjects reacted more favorably to IL-based training. Trained subjects performed significantly better than those in a no-treatment control group but no differences were noted between training interventions.
participation, and timing of instructional elements provide a structure that prepare the students to learn, get them involved in the learning, and allow for both mental and physical "practice". Enjoyable and positive learning experiences are then supposed to lead to further learning.
Many of these IL instructional components have been shown to effectively increase learning. For example, the ability to remember information about objects can be improved through guided imagery, and also appears to be enhanced by songs and rhythm (Paivio, 1971; Paivio & Desrochers, 1979) . Cooperative learning exercises, in which students work together to learn and then present the material (Slavin, 1983) , and the use of advanced organizers -an overview of what is to come (Mayer, 1979) , also appear to enhance learning. A critical component of IL-based training, the repetition of material using diverse media, is based on research showing that long-term memory is enhanced when material is repeated at optimal intervals rather than under massed practice conditions (Crowder, 1976; Goldstein, 1986) . Additionally, heavy reliance on student-generated elaboration of the material, rather than trainer-generated explanations, facilitates learning (Reder, Charney, & Morgan, 1986) as would be expected under conditions that allow additional practice (e.g., Digman, 1959) .
IL instructional components appear to work through their impact on affectivity. The IL classroom atmosphere and the mix of instructional components are designed to minimize learning barriers (negative reinforcement, fear of failure, boredom, anxiety) and to create positive affect among participants. Although intense emotional states tend to interrupt Comparing Training Methods 6 normal processing of information (e.g., Simon, 1967) , mild positive affective states have been shown to change not only the content of thoughts but also the nature of the cognitive process itself. Recent research indicates that positive affect influences the manner in which information is organized and improves the ability to integrate divergent information (Isen, & Daubman, 1984; Isen, Johnson, Mertz, & Robinson, 1985) .
Recently, Ree and Earles (1991) reported that general cognitive ability was the best predictor of training success. However, the philosophy underlying IL rejects the commonly held understanding of intelligence. In the IL framework, general cognitive ability or psychometric g (Jensen, 1986) , is seen as only one of many faculties that meet the criteria for "intelligence" (Martel, 1989) . IL proponents accept the premise that seven separate and distinct intelligences exist and that people can learn and express their knowledge in linguistic, logical-mathematical, musical, spacial, bodilykinesthetic, interpersonal, or intrapersonal ways (Gardner, 1983) . They argue that traditional instructional techniques which focus on linguistic, mathematical and logical abilities, to the exclusion of the others, limit the learning that occurs by neglecting the other intelligences. Moreover, students are purported to be differentially affected depending on their dominant learning style. That is, students with primarily visual/auditory learning styles may be less affected by this neglect than students with primarily kinesthetic learning styles. IL instructional methods purport to "integrate" the power of multiple intelligences thereby allowing exponential increases in learning and retention.
The popular press has reported remarkable success with IL-based instruction. For example, UNESCO claimed that this approach allowed Comparing Training Methods 7 students to "absorb and retain a two year language course in as few as 20 days" (Rose, 1985, p. 3), and Ostrander and Schroeder (1975, p. 15 ) reported that just the suggestive principles employed in IL increase learning "from five to fifty times, increase retention, [and] require virtually no effort on the part of students". Several research studies have attempted to document reports such as these. However, while the principles are appealing and the claims ambitious, the empirical support has been less than convincing. Kirkpatrick (1959) suggested that evaluation procedures could consider four levels of criteria; reaction, learning, behavior, and results. Most of the support for the IL approach is based on reaction measures. Testimonials abound, and examinations of learning criteria have typically utilized experimental designs that lack the control necessary to eliminate alternative explanations.
Perhaps the most frequently cited testimonial regards the rejuvenation of Chicago's Guggenheim School, an inner-city school, grades K-8. Prior to 1985, the school was plagued by poor student performance. The entire teaching staff was trained in IL methods and began applying IL techniques in 1986. Reports indicated that average reading performance doubled, mathematic performance increased by approximately 50% and the school's ranking, based on student performance, within its district increased dramatically (Martel, 1989) . However, while it is possible that the introduction of the IL techniques caused the increase, it is also possible that the results were due to administrative changes that accompanied the transition, teacher enthusiasm, or Hawthorne effects.
The research that has addressed IL has been criticized for several reasons. First, almost all of the experimental studies that exist failed to Comparing Training Methods 8 control for instructor (e.g., Schuster & Prichard, 1978; Gasser-Roberts, 1985) and/or Hawthorne (e.g., Knibbeler, 1982) effects that may have confounded the instructional effects. Second, weak experimental designs (e.g., posHest only or one-group designs) have lead to uninterpretable and insupportable conclusions (Cook & Campbell, 1979) . Finally, small sample sizes typically have not provided the statistical power to detect significant differences that might have actually existed.
Limited evidence exists regarding the application of IL techniques in corporate training programs. For example, Bell Atlantic recently converted two customer service training courses from traditional teaching methods to an IL-based format. Gill and Meier (1989, p. 63) reported that" ... the satisfaction of students and trainers greatly improved, as did their job performance". However, the results are difficult to interpret since the performance increases were inferred from posHest only supervisory responses to the question"... do your newly-trained employees perform better, the same, or worse than those previously trained?". The absence of pretests and control groups, combined with the informational campaign that accompanied the new training intervention, makes it impossible to determine if the use of IL caused increased performance. What is clear, and consistent with other studies, is that reaction measures indicated that students like this type of training. It is not clear whether participant reactions lead to any tangible differences in learning, retention, behavior, or impact.
In 1984, the National Academy of Sciences (NAS) began to examine the potential of several approaches, including IL-based techniques, that were purported to enhance human performance (Druckman & Swets, 1988) . The
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NAS committee concluded that while the approach was based on sound instructional components that should improve learning (e.g., imagery, cooperation, repetition), the research to date was sufficiently flawed to prevent sound conclusions from being drawn regarding the effectiveness and/or the utility of IL-based training programs. The committee called for scientifically controlled studies in applied settings. The current study responds to that call by directly comparing IL-based and traditional training methods using an experimental design in an organizational setting.
Hypotheses

Direct comparison of training interventions yields many testable
hypotheses. The current study focuses on the issues that have received the most attention and appear to be most central to the IL approach --student reaction and student learning. Research, though inconclusive, and the plethora of testimonials indicate that IL-based training will lead to greater comprehension. These sources also strongly suggest that participants react very favorably to IL-based training. Therefore,
HI:
Students trained using IL methods will learn more than students trained with traditional methods.
H2:
Students in IL-based training will have more positive reactions to the training than will students trained with traditional methods.
Method
Setting
Technical Educational Resources (TER) at Kodak is responsible for supplying training to Kodak divisions in a timely, competitive fashion. One
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of the major on-going training initiatives at Kodak during the late 1980s and early 1990s has been Manufacturing Resource Planning (MRP-II). MRP-II is a method for effectively planning, coordinating, and integrating the use of all resources of a manufacturing company (Wallace, 1985) .
As is true of most subject matter, MRP-II training can be delivered at impartial mediator in a series of meetings during which the hypotheses to be tested, the research design, the measures, and the procedure were agreed to by the proponents of both traditional and IL-based training. This method, in which the concerned parties jointly design the study, has been shown to be an effective method for resolving scientific disputes (Latham, Erez, & Locke, 1988 ).
The traditional method of teaching was a lecture-based delivery of the primary elements of MRP-II. It incorporated the use of many examples, and allowed participants to ask questions as they arose. The content of the ILbased approach was derived from the traditional approach and covered exactly the same material. However, while the content of the courses was similar, the delivery of the material was radically different.
Each IL-based training session began with a series of activities intended to create a relaxed, positive environment for learning. Before the students arrived, the facilitators (trainers) removed the desks and tables from the room, put up several posters containing important MRP-II elements and concepts, and set the chairs into a circle. The intent was not only to improve communication between students, but also to suggest that the facilitator was only one of many potential sources from which to learn. Upon arriving, subjects first engaged in a relaxation exercise that involved tossing a ball around the room. The person catching the ball introducing him/herself and told the group something "good or new" that had happened in the past couple of days. Then, students were asked what MRP-II meant to them, and attempts were made to reaffirm their beliefs (show them that their preconceptions were "correct") and unite the group around a common Another primary segment of the IL-based training involved student presentation of the material. One to two hours on the afternoon of the second day, and again on the morning of the final day, were set aside for groups of students to prepare skits or games depicting "life at the shop both before and after implementation of MRP-TI". A significant portion of the final day was set aside for group presentations.
Each day of training ended with a concert session in which the facilitator, to the accompaniment of background Baroque music, read a story that incorporated the important elements discussed that day. The tempo and intonation of the story were matched to that of the music. The final day of training concluded with a session requiring each student to set goals regarding specific MRP-TI activities and outcomes they planned to accomplish over the Comparing Training Methods 13 next six months. Finally, facilitators reviewed MRP-II, discussed the audit process for certification, and ended with a concert.
Research Design
A Solomon four-group research design was utilized (Cook, Campbell, & Peracchio, 1990) . This design controls for most threats to internal and external validity and represents a significant improvement over typical training evaluation designs (Goldstein, 1986 (Goldstein, , 1991 . The groups consisted of (1) a group that received pre-tests, IL-based training, and post-tests, (2) a group that received pre-tests, traditional training, and post-tests, (3) a group that received IL-based training and post-tests only, and (4) a group that received traditional training and post-tests only. Since the hypotheses concerned the effects of IL relative to traditional training methods, it was determined that the most appropriate control group was traditional training rather than notreatment. However, a no-treatment group was included so that the absolute effects of the training might be ascertained. Membership in groups 1 through 4 was determined by random assignment. The organization was unwilling to randomly assign employees to a no-treatment group. Therefore, the notreatment group consisted of volunteers (all from TER), and was significantly smaller than the treatment groups.
Subjects
Group size was determined through power analysis. (Cohen, 1988 selected on the basis of content validity, as suggested by Nunnally (1978) .
Second, when the expert sample was constrained to include only those who used MRP-II regularly as a part of their current job, the average score rose to 87.5% (SD = 1.41, n = 20). Third, item analysis indicated that the discrimination coefficients on all items were positive, as were the item-total correlations generated by the reliability analysis (alpha = .75). Therefore, on these bases, it was determined that the examination demonstrated sufficient content validity and reliability to warrant its use (Ackerman & Humphreys, 1990; Kerlinger, 1986; Nunnally, 1978) .
The G.M. Faces scale (Kunin, 1955) , The reliability of single-item measures is often questioned. However, single-item responses are most appropriate when the use of faceted measures might reasonably omit some aspect of the phenomenon (e.g., when the dimensionality of a construct is unknown or not clear), or when individuals are asked to make summary judgments about their own level of satisfaction or affect (Scarpello & Campbell, 1983) . Scarpello and Campbell (1983) concluded that the Faces scale was not unreliable as a single-item measure of Comparing Training Methods 17 job satisfaction. Moreover, a modification of the Faces scale has also been shown to be a reliable and valid measure of life satisfaction (Andrews & Withey, 1976; Judge & Hulin, 1990) . Since training reaction also requires a summary judgement, about how well the subject liked the training, single item measures are not inappropriate (Alliger & Janak, 1989) . Because the Faces scale has been shown to be reliable in other contexts requiring affect-based summary judgments, it seemed an appropriate measure of training reaction, particularly given the organization's desire to keep testing time to a minimum.
Several control measures were also taken. The Wonderlic Personnel
Test (copyright E.F. Wonderlic, 1959 (copyright E.F. Wonderlic, , 1985 (copyright E.F. Wonderlic, , 1988 Since the IL approach accepts the premise that learning styles affect the degree to which material presented through particular media will be assimilated, the Productivity Environmental Preference Survey (PEPS) was used to identify the conditions under which individuals are most likely to achieve or learn (Price, Dunn, & Dunn, 1991) . Freedman and Stumpf (1980) suggested that the use of learning style measures should be suspended due to Affective disposition is the "tendency to respond to classes of environmental stimuli in a predetermined, affect-based manner" (Judge & Hulin, 1990, p. 6) . Positive affect is a state of high energy, full concentration, and pleasurable engagement while negative affectivity is characterized by distress, unpleasurable engagement and nervousness (Watson, Clark, & Tellegen, 1988) . Affectivity has been shown to affect learning through its influence on how information is coded and recalled (Isen & Daubman, 1984) . Affectivity may also affect attitudes toward training.
Therefore, the subject's affective state during training was assessed using the Watson, et al. (1988) Positive and Negative Affectivity Scale (PANAS).
Additionally, subjective well-being, the ongoing state of psychological wellness (Diener, 1984) , might also affect both reaction and learning.
Therefore, the G.M. Faces scale, "Which face comes closest to expressing how you feel about your life as a whole?" (Kunin, 1955) , was used to assess subjective well-being. Again, this item has been shown to be a valid and
Comparing Training Methods 19 reliable measure of life satisfaction that compares favorably with several faceted measurements of this construct (Andrews, & Withey, 1976; Diener, 1984; Judge, & Hulin, 1990) .
Procedure
Employees (n = 180) were randomly assigned to receive either ILbased or traditional training, but they were not informed of the type of training they would receive until the day training began. Since it was not customary at Kodak to evaluate student performance in training programs (administer tests), at the time of enrollment all potential students were informed that the MRP-II course they would be attending was part of a large scale study on the effectiveness of Kodak training programs. They were also informed that the study would include assessments about how they felt about the course and how much they learned. All students were given the opportunity to withdraw at anytime without penalty and receive the training at a later date. Although no participants announced their intention to withdraw, eight employees did not report for their scheduled training session.
Employees were notified by electronic mail of the time and place to report for the three-day training session. To accommodate the number of students, six classes were needed. Traditionally, MRP-II training was conducted using a lecture format. Therefore the number of students per class was constrained only by classroom size. Since this type of training had typically been offered to groups of 40 to 50, we maintained that convention.
Actual class sizes for the two traditional training groups were 40 (class #1) and 44 (class #2). IL-based classes require significant student interaction and kinesthetic activity. For this reason, proponents recommend that class sizes Five subjects came to the wrong session. Rather than losing subjects (because they arrived for a later session), or asking them to return one to three hours later (because they arrived for an earlier session), we accommodated them as best we could. All five of the subjects that reported at the wrong time were placed into a class that was receiving the type of treatment they had originally been assigned to. Therefore, accommodating them changed our anticipated class sizes but did not distort the random assignment.
Two methods were used to determine which subjects would be pretested. For the two larger, traditional training classes, the students were split into two groups through a process of counting off (1-2-1-2-1-2...). One half left the room and engaged in an unrelated exercise while the other half was pretested. Those that were pretested were asked not to discuss any part of the pretest with the other students. For the smaller, IL-based classes, a coin flip determined which two of the four classes would receive the pretestposttest condition and which two would receive the posttest only condition.
Because of the high level of interaction among students in the IL treatment, it was believed that this process would reduce the likelihood of pretest recipients discussing the pretest content with those who were not pretested. Additionally, to assess whether the pretest had any effect on learning or reaction, a dummy variable (Pretest) was created and set equal to one if the subject was pretested and set equal to zero otherwise.
A learning style index that included preference for learning with peers, preference for several types of stimuli, preference for mobility, preference for Table 1 .
------------------------------
Insert Table 1 About Here
For the subjects that received both pre-and posttests (N = 107), average scores on the dependent measures are shown in SD decrease in the no-treatment group. The difference in gains between the traditional and IL-based groups was significant (T (df=93) = 3.96,~< .01).
- ------------------------- ------------------------------ Learning. Regression results indicated that both types of training had significant, positive effects on learning (see Table 3 ). Training was the most powerful predictor of performance level on the MRP-II comprehension test.
Tukey multiple comparison analyses (alpha = .05) indicated that both training groups differed significantly from the no-treatment group (F (df=2,180) = 6.95,~< .01) but were not significantly different from one another. Thus, HI was not supported. The non-significant coefficients on the pretest dummy and on learning style indicated that neither the pretest nor preference for particular learning environments had an effect on the amount of material learned.
Insert Table 3 About Here
The practical significance of the training intervention was that the notreatment group averaged 61 % correct on the posttest learning measure, while the IL group and the traditional training group averaged 71 % and 75% correct, respectively. Although the difference between the no-treatment group and the trained groups was only 10 to 14 percent, it represents a standard deviation better performance. Also, recall that the no-treatment group consisted of volunteers from TER. Since MRP-II is such an important
Comparing Training Methods 27
training initiative for TER, it is likely that in the course of their day-to-day work, the members of the no-treatment group were exposed to a significant amount of the course content. Therefore, the difference between the trained and untrained groups may be understated.
The variables that tend to be associated with "learning" were also significant predictors of performance on the MRP-II exam. As expected (e.g., Ree & Earles, 1991) , cognitive ability accounted for significant variation in performance. Next to content-specific training, general cognitive ability had the most significant effect. Years of formal education was also significant.
Subjects' perceptions of their general training opportunities had significant effects, but their feelings about the course they were attending did not. Finally, some demographic characteristics were also significant. The coefficient on Race (coded 0 = white, 1 = nonwhite) indicated that whites tended to score better than non-whites. Additionally, women tended to score better than men (sex coded 0 = female, 1 = male), and younger subjects scored better than older ones.
Reaction. As Table 4 ------------------------------ 
Discussion
Predictions that the IL-trained subjects would learn significantly more than the traditionally-trained subjects were not supported by this study.
Subjects who were randomly assigned to the IL-based training learned slightly less than subjects who received traditional lecture-based training. However, subjects in the IL-based training had much more positive reactions to the intervention than did those in the traditional training.
The similar amount of material learned through IL and traditional interventions is inconsistent with previous claims, and may have been observed in the current study for many reasons. One explanation may be that IL works better for particular types of subject matter than for others.
Specifically, the MRP-II knowledge assessed in the current study was very cognitive in nature whereas some previous studies (e.g., Gill & Meier, 1989) assessed training that was more interpersonal or behavioral in nature.
Although current IL philosophy does not specify that the approach is superior for behaviorally-based topics, the instructional components do appear to be better suited to behavioral or skill-based training.
Given the role of affect in IL-based training, the intervention may also work better for topics that tend to cause apprehension or anxiety and/or those that are generally disliked. For example, many people express dislike for certain subjects (e.g., foreign languages, mathematics), generally because they are perceived to be difficult. IL's focus on making the learning experience
Comparing Training Methods 29 fun and eliminating negative feedback suggests that these types of topics may be best suited to its application. Alternatively, a topic that everyone finds enjoyable and interesting to begin with probably presents fewer learning barriers to overcome and therefore may offer little opportunity for improved learning.
The current training topic may not have been particularly well suited to the IL intervention. In fact, this topic seems to represent the type of training that should prove most challenging for IL to achieve significantly better learning effects. It was cognitive in nature and was designed to impart knowledge, rather than change behavioral patterns or skills. Also, since much of the MRP-II material presented in the current training can be defined as "organized common sense" (Wallace, 1985, p. 262 ), subjects may have had very little anxiety or apprehension about the topic. Moreover, since MRP-II outcomes are unit-based, it is unlikely that any particular individual could be singled out as the reason for meeting (or not meeting) goals. Therefore, subjects may not have felt much pressure to learn the material. Given these conditions, the traditional learning barriers that IL purports to overcome may not have been much of a factor in this case.
Another explanation for the similar results may be that the traditional lecture-based method incorporated some of the instructional components that IL relies upon (e.g., advanced organizers, relaxation, affect, imagery, cooperation, participation, and practice). Examination of the traditional method found no evidence to support this suspicion. Although it was a thoughtful, interesting, organized presentation, it was none-the-Iess a lecture.
However, it is possible that the attitude of the instructors in the traditional Comparing Training Methods 30 intervention did have an effect. Specifically, both instructors tended to be very positive, tried to make the material interesting and enjoyable, and relied heavily on positive reinforcement. Therefore, the nature of the traditional instructors may also have minimized the learning barriers that IL purports to overcome, and this may have had a suppressing effect on the power of the IL intervention.
Another possible explanation is that IL has not operationalized its component parts as effectively as possible. Previous research has shown (often in laboratory settings) that the instructional components upon which IL relies facilitate learning. However, while it is true that IL utilizes these components, at least as applied to the MRP-II training assessed in this study, the approach does not appear to emphasize any of them. It is possible that the components work in a compensatory fashion or that the effects of some It is also possible that particular instructional components may be differentially effective depending on the type of material being taught. For example, kinesthetic activity may be more effective for learning specific skills or behaviors than for learning the types of principles and procedures taught in
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the MRP-II course described in this study. Examining unique effects of each of the instructional components within the context of the others, and further exploring the types of subject matter best suited to the specific components would seem to offer the greatest potential for understanding which combination of learning components have the greatest impact for specific purposes.
Finally, claims made on the basis of results from previous research have typically far exceeded the legitimate conclusions that the research designs permitted. Past research is dominated by single-group and posttest-only research designs. Cook and Campbell (1979, p. 96 ) have referred to these types of research designs as "generally uninterpretable". The highly controlled research design utilized in the current study eliminates most threats to internal and external validity, and permits more rigorous documentation of training effects.
The significantly more positive reaction expressed by the IL-trained subjects is consistent with reactions reported in prior descriptions of IL interventions. Both students and teachers enjoyed the informal classroom atmosphere and the variety of activities utilized. It is not surprising that games, music, imagery, physical activity, and substantial interaction elicited more positive reactions than did three days of listening to lecture. The favorable reactions (both measured reactions, and those articulated by the participants), are consistent with the existing overwhelming testimonial support for this approach. Relative to the traditionally-trained subjects, participants in the IL-based approach not only liked the training better but also tended to believe they had learned more.
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This study examined the relative effects of IL and traditional training methods on participant reaction and learning. Additional research is also needed to examine possible differences on other criteria such as retention of material, job-relevant behavior, and organizational impact. It is possible that even though no differences were observed on the amount of material learned, differences may emerge if one group retains more of the learned material than the other group. Since IL-based training utilizes components that have been shown to increase retention (e.g. spaced practice, advanced organizers), some bases exist for expecting IL-trained subjects to remember more than traditionally trained subjects. This possibility could be explored by assessing subjects' knowledge of the training content at subsequent points in time. To avoid instrumentation effects, the same instrument (or equivalent form) used to assess learning at the posttest stage should be used to assess retention.
Retention could then be expressed as a percentage of learning. . t ratio = regression coefficient / standard error.
